Organised Molecular Systems have been used to control the synthesis of calcium phosphate, through to the role of surfactant molecules at the mineral-organic interface. The influence of various parameters on the nature of the solid obtained has been examined: nature of the oil, type of surfactant, (Ca/P)r atomic ratio in the reactants, and also ageing. This method of synthesis allows the size and the morphology to be controlled and nanometric crystals to be obtained.
INTRODUCTION
The mineral part of calcified tissues (bone, teeth) consists of calcium phosphates with an apatitic structure. They belong to a family of isomorphous compounds which crystallise in the hexagonal system and have the general formula:
Ca10-x(HPO4))x(PO4)6-x(OH)2-x_with 0•…x<2.
In this family, two compounds hold a particular position, hydroxyapatite (x=0) and tricalcium phosphate (x=1).1 Their synthesis in emulsions or microemulsions has not been studied much,2-5 although the advantage of this technique to control the size and the shape of the mineral solids formed is acknowledged: CaCO3,6 BaSO4,7,8 CdS, Ags,9,10 NH4MnF3 11 Synthesis in W/O emulsions or microemulsions allows the reactions to occur under mild conditions, thanks to the droplets of the aqueous phase which constitute restricted regions stabilised by surfactant molecules.
In this paper, the synthesis was carried out using two microemulsions, one containing calcium in the aqueous phase, the other containing phosphate. The influence of the type of surfactant and also of the oil on the formation of the mineral were studied.
A non-ionic surfactant, Brij 30 (polyoxyethylene-4-lauryl ether), and an anionic one, AOT (sodium dioctyl sulfosuccinate) were used with n-decane as linear oil, or iso- The X-ray diagrams are reported in figure 1. For the systems stabilised by Brij 30, the solid was amorphous when the ageing time was shorter than two hours, and crystallised into apatite beyond. For the systems stabilised by AOT, however, a poorly crystallised apatite appeared from the first stages of the precipitation, whatever the oil.
Apparent crystallite sizes were calculated from the (002) and (310) lines applying Scherrer's formula.14 Whatever the system considered, crystallites were better developed in direction (002), about 30 nrn for a week, than in direction (310), about a few nm. Apparent crystallite sizes were relatively constant with ageing. In systems stabilised by AOT, whatever the oil considered, the calcium phosphates obtained were directly apatitic. So the mineral/organic interface induced organisation of the solid. In addution, the nature of the oil influences the composition of solid obtained.
Indeed the (Ca/P)s atomic ratio with the ramified oil (iso-octane) remained lower than with the linear oil (decane). This observation can be interpreted taking into consideration that the chelation of calcium sulphonate heads cap be stronger when surfactant molecules are immobilised by ramified oil, involving rigidification of the mineral-organic interface. 
SUMMARY
In this paper, calcium phosphate was synthesized using two microemulsions, one containing calcium in the aqueous phase, the other containing phosphate. This study shows that the type of surfactant and, to a lesser degree, the nature of the oil, influence the organisation at the mineral-organic interface, and thus the production of an amorphous or crystallised solid.
